Hand-foot syndrome · Paclitaxel · Breast cancer Summary Background: Hand-foot syndrome (HFS), also known as acral erythema or palmoplantar dysesthesia, is a manifestation of painful erythema and dysesthesia mostly occurring in the palms and soles. Although many chemotherapeutic agents have been shown to cause HFS, it remains an uncommon adverse cutaneous manifestation of paclitaxel. Case Report: We report a case of paclitaxel-induced grade 3 HFS in a patient with breast cancer. HFS developed after 6 weeks of paclitaxel weekly infusions. The patient was managed by avoidance of sun exposure and extensive use of sunscreen and moisturizers. The skin lesions stabilized and improved gradually. This allowed us to continue the planned necessary course of 12 weeks of paclitaxel under close surveillance. Conclusion: Paclitaxel-induced HFS can be managed with topical creams and avoidance of sun exposure without the need to discontinue chemotherapy. However, close monitoring for any increase or change in symptoms is warranted.
Introduction
Hand-foot syndrome (HFS), also known as acral erythema or palmoplantar dysesthesia, is a manifestation of painful erythema and dysesthesia mostly occurring in the palms and soles. Patients usually present with a spectrum of symptoms which range from burning, tingling, and skin erythema in the extremities in mild cases to pain, edema, and ulcerations in more severe cases. HFS was first shown to be associated with mitotane by Zuehlke in 1974 [1] ; since then, many chemo therapeutic agents have been shown to cause this dermatological pathology [1] . Taxanes are a group of chemotherapeutic agents that act as mitotic inhibitors. They bind to tubulin and cause hyperstabilization of the microtubules, prevent them from depolymerizing, and ultimately lead to an arrest of mitosis. Through this mechanism, taxanes have shown significant activity against breast, lung, ovarian, and head and neck cancers. Like many other antineoplastic drugs, they have various toxicities that include myelosupression, neuropathies, and mucocutaneous manifestations [2] . Although docetaxel, Assi/Ayoub/Jaber/Sibai/El Saghir grade 3 HFS, according to the World Health Organization (WHO) criteria. She was instructed to wear long sleeves and cover up the sun-exposed areas of the face and neck, and to generously apply sunscreen and moisturizing creams. After 1 week, the patient improved, and we continued her chemotherapeutic treatment as planned. The skin symptoms stabilized and transiently decreased in size ( fig. 2) . Therefore, we continued weekly paclitaxel with close observation along with continued topical applications. The lesions did not progress to a more advanced stage of disease. After the 12th dose of paclitaxel, the patient started to show more gradual improvement, and within 2 weeks the extent of the lesions had markedly decreased; she had no more dysesthesia, and the rash turned into dark brown patches. Skin peeling was prominent and decreased slowly during recovery. After paclitaxel, the patient was given 4 cycles of 3-weekly CEF. No recurrence of HFS was noted, even though she reported transient discomfort of 2 days duration following each cycle of CEF. After 2 months, there was only residual mild skin pigmentation on the feet ( fig. 3 ) and sun-exposed areas ( fig. 4 ).
Discussion
Paclitaxel has been known to be associated with a wide spectrum of adverse cutaneous reactions since its first use as a chemotherapeutic agent in 1957 [8] . Examples of such events include mucositis, onycholysis, radiation recall dermatitis, erythema multiforme, pustular eruptions, and scleroderma-like changes [6, 9] . One uncommon cutaneous manifestation of paclitaxel is HFS of which only 5 cases have been reported in the literature. The first case report was described in 1996 by Di Argila et al. [3] ; the patient received 310-400 mg of IV paclitaxel every 3 weeks for treatment of breast cancer. She developed grade 2 acral erythema after the 4th dose. Paclitaxel was continued until the 10th cycle after which it was discontinued due to brain metastasis. Another breast cancer patient known to have hepatic dysfunction was also reported in 1996 by Payne et al. [2] ; she was given a bolus dose of 135 mg paclitaxel IV over 24 h, and grade 4 symptoms of HFS were reported on day 8 post-infusion. This severe reaction was attributed to the patient's known hypoalbuminemia; since most of the circulating paclitaxel is bound to proteins, a low albumin level might have contributed to this severe adverse reaction. The patient refused further chemotherapy. The 3rd a widely used taxane chemotherapeutic agent, has been linked to palmoplantar dysesthesia in clinical trials, clinical practice, and many case reports [3] [4] [5] , such an association has not been as frequently established with paclitaxel, except in 3 reported cases and in 1 prospective study [2, 3, 6, 7] . When HFS is diagnosed, physicians usually discontinue the offending agent, and the syndrome starts to resolve slowly, with residual skin pigmentation in some cases [2, [8] [9] [10] [11] . However, in cases of adjuvant therapy of early breast cancer, the use of taxanes may be considered essential, as many studies have shown that it improves survival, and the continuation of the drug is desirable. It is in this context that we present a case of paclitaxelinduced HFS in a patient with high-risk early breast cancer. We describe our case of HFS and the approach to its management in order to complete the full course of paclitaxel.
Case Report
A 72-year-old woman, known to have diabetes mellitus type 2, dyslipidemia and hypertension, was diagnosed to have infiltrating ductal carcinoma of the right breast in June 2011, stage T1 (1.5 cm) N3 (18/26 lymph nodes) M0, estrogen receptor-positive, progesterone receptor-positive, HER2/neu-negative. After partial mastectomy and axillary lymph node dissection, she was started on adjuvant chemotherapy with weekly paclitaxel (80 mg/m 2 intravenous (IV) infusion over 1 h), planned for 12 weeks, to be followed by 4 cycles of CEF (cyclophosphamide, epirubicin, 5-fluorouracil). She was premedicated with 8 mg dexamethasone, 3 mg granisetron, 50 mg diphenhydramine, and 100 mg ranitidine, all administered IV prior to each weekly session. After the 6th weekly dose of paclitaxel, the patient started to develop macular erythema over the maxillary area, neck, hands, and feet, associated with swelling and dysesthesia. The patient suffered from a tingling sensation, particularly over the tips of the fingers and toes, preventing her from pursuing activities of daily living. Her nails started to become fragile. The onset of symptoms was insidious, but the patient kept progressing over the following 2 weeks, both in intensity and extent of involvement with ulceration and blistering ( fig. 1 ). The erythema extended over the whole upper extremities, upper chest, as well as the lower extremities up to the level of the knees. She had neither fever nor any systemic symptoms. On physical examination, the rash was erythematous, macular, very well demarcated, and associated with desquamation and edema. The lesions were prominent at sun-exposed areas of the skin (neck, cheeks, and chin). Her nails were brittle and started to detach from the nail bed. The patient was therefore diagnosed to have have been suggested to alleviate HFS symptoms include cold compresses, application of emollients, and avoidance of mechanical stress on the affected areas. Topical corticosteroids or dimethylsulfoxide have been used, but with no definitive results [11] . Oral or topical pyridoxine (vitamin B6) has been successful in some instances [12] . There are reported cases where the offending drug was replaced by another similar chemotherapeutic agent, which led to resolution of symptoms [4] . For example, docetaxel, which is known to cause HFS in about 6-37% [10] , can be switched to paclitaxel with favorable outcome [4] . This was not an option in our patient who was already started on paclitaxel. It was our opinion that paclitaxel is an essential medication that has been shown to improve survival in such a patient who is at high risk for breast cancer recurrence [13] . Therefore we continued paclitaxel and gave instructions to avoid sunlight and apply sunscreen and moisturizing creams aggressively. No further deterioration was noted.
Conclusion
We report a case of paclitaxel-induced grade 3 HFS in a patient with breast cancer. HFS developed after 6 weeks of paclitaxel weekly infusions. The patient was managed by avoidance of sun exposure and aggressive use of sunscreen and moisturizing creams. The skin lesions stabilized and improved gradually. This allowed us to continue the planned necessary course of 12 weeks of paclitaxel under close surveillance.
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case report of acral erythema associated with paclitaxel was reported by Cruz et al. in 2010 [6] . The symptoms started after the 2nd week of drug administration, after which paclitaxel was discontinued.
In a prospective follow-up of 2,186 patients who received different chemotherapy regimens in Valencia, Spain, 44 patients were reported to have developed chemotherapyinduced acral erythema. Of the 127 patients who received paclitaxel, only 2 patients developed grade 2 HFS [7] . This corresponds to an occurrence rate of 1.5%. This rate is lower compared to that of docetaxel where 6 out of 156 patients (equivalent to 3.2%) developed HFS. Moreover, the docetaxel-induced HFS cases ranged in severity between grade 2 and grade 3, making it more severe than paclitaxel-induced HFS.
In the literature, most reported cases showed that HFS usually occurred 2 weeks into the treatment [4, 5, 10] . This is in contrast to our patient who developed her symptoms after the 6th weekly dose (80 mg/m 2 ) of paclitaxel. Paclitaxelinduced HFS could be dependent on cumulative doses of the drug, as reported with other chemotherapeutic agents [5, 7] .
Concerning the management of chemotherapy-induced HFS, discontinuation of the drug, or dose modification, are the only recommendations available [5] . Some measures that 
